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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to absorbent arti- 
cles such as diapers, incontinent briefs, diaper holders, 
and the like, and more particularly, to absorbent articles 
having elastic leg features providing dynamic fit about 
the wearer as well as improved comfort characteristics 
of the absorbent article. 

BACKGROUND OF THE INVENTION 

[0002] Infants and other incontinent individuals wear 
absorbent articles such as diapers to receive and con- 
tain urine and other body exudates. Absorbent articles 
function both to contain the discharged materials and to 
Isolate these materials from the body of the wearer and 
from the wearer's garments and bed clothing. Disposa- 
ble absorbent articles having many different basic 
designs are known to the art. For example, U.S. Patent 
US E 26151, entitled "Disposable Diaper" issued to 
Duncan and Baker on January 31, 1967, describes a 
disposable diaper which has achieved wide acceptance 
and commercial success. 

[0003] In order to provide better fit and reduced leak- 
age about the leg of the wearer, absorbent articles have 
been provided with elastic leg closures. U.S. Patent 
3,860,003, entitled "Contractable Side Portions For Dis- 
posable Diaper", issued to Kenneth B. Buell on January 
14, 1975, describes an elasticized leg cuff disposable 
diaper which has achieved wide acceptance and com- 
mercial success. U.S. Patent 4,743,241 issued to Igaue 
et al. on May 10, 1988, describes a disposable diaper 
having a wide pre-stretched elastic leg closure 
designed to provide lower pressure on the skin to 
reduce skin marking along the leg of the wearer as well 
as a high tension for reduced leakage. US-4,834,738 
describes a disposable diaper that is anatomically form- 
fitting and generally self-adjusting. A pair of supplemen- 
tal leg elastics are applied to the outer cover in an oper- 
ative^ tensioned state relative thereto and extend 
around the outermost portions of the leg openings. 
[0004] However, it has been found that absorbent arti- 
cles having elastic leg closures still have a tendency to 
gap or be too tight about the leg during use. As the 
wearer goes from a standing position to a sitting posi- 
tion, changes occur in the body measurements, particu- 
larly In the hips and buttocks, of the wearer thereby 
causing the diaper to have to change its dimensions to 
accommodate the changes in the wearer's dimensions. 
Conventional disposable diapers are made of nonelas- 
tic cover materials which are unable to elastically 
expand to accommodate these wearer changes and 
have elastic leg features unable to fully elastically 
expand without placing undue pressure on the wearer's 
legs. Thus, the elastic leg features and the materials 
making up the elastic leg features are unable to dynam- 



ically elastically expand to accommodate these body 
dimensions as the wearer moves. As a result, the elastic 
leg feature tends to gap away from the leg causing an 
increased likelihood of leakage or undue pressure may 
5 be applied to the leg that can cause skin marking. 
[0005] Thus, it would be advantageous to provide an 
absorbent article having elastic leg features that provide 
better fit. 

[0006] Therefore, it is an object of the present irrven- 
10 tion to provide an absorbent article having dynamic fit 
about the leg of the wearer. 

[0007] It is a further object of the present invention to 
provide an absorbent article having an elastic leg fea- 
ture that provides sustained dynamic fit as the wearer 
15 moves. 

[0008] These and other objects of the present inven- 
tion will be more readily apparent when considered in 
reference to the following description and when taken in 
conjunction with the accompanying drawings. 

20 

SUMMARY OF THF iMVFMTinrM 

[0009] The present invention provides absorbent arti- 
cles such as disposable diapers, incontinent briefs, dia- 
25 per holders, training pants and the like, that have an 
elastic leg feature that provides dynamic fit around the 
leg of the wearer. Such absorbent articles comprise a 
liquid pervious topsheet; a liquid impervious backsheet; 
an absorbent core disposed between the topsheet and 
30 the backsheet; and an elastic leg feature comprising an 
elasticized leg cuff and elasticized thigh panels. The 
elasticized leg cuff is positioned in at least the center leg 
zone of the elastic leg feature, and comprises one or 
more elastic leg members operatively associated in an 
35 elastically contractible condition so that the leg cuff is 
elastically contractible in generally the longitudinal 
direction. Thus, the elasticized leg cuffs tend to draw 
and hold the diaper against the leg of wearer, particu- 
larly the inner portions of the leg. The elasticized thigh 
40 panels comprise a stretch laminate that is mechanically 
stretched so that the elasticized thigh panel is capable 
of expanding beyond the original planar state of the 
absorbent article in at least one direction at an angle 
from the longitudinal direction. The stretch laminate 
45 preferably comprises a zero strain stretch laminate 
comprising a portion of the topsheet, a portion of the 
backsheet, and an elastic panel member positioned 
therebetween. 

[0010] In an alternative embodiment of the present 
so invention, the elastic panel members of the elasticized 
thigh panels and the elastic leg member of the elasti- 
cized leg cuff comprise the same piece of elastomeric 
material. 

[0011] In a further alternative embodiment, the 
55 absorbent article additionally comprises elasticized side 
panels comprising a side panel stretch laminate com- 
prising an elastic side panel member and an elongata- 
ble component (typically the topsheet and/or the 
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backsheet), wherein the elastic side panel member, the , 
elastic panel members of the elasticized thigh panels, 
and the elastic leg member of the elasticized leg cuff are 
formed of a single piece of elastomeric material. The 
single piece of elastomeric material is mechanically 5 
stretched in the side panels to provide lateral expansion 
and in the corner leg zones of the elastic leg feature to 
provide expansion in at least one direction at an angle 
to the longitudinal direction (preferably in a curvilinear 
contour) and is at least operatively associated in an 70 
elastically contractible condition in the center leg zone, 
preferably In generally the longitudinal direction. 

BRIEF PESCRIPTIQN QF THE PRAWINGS 

15 

[0012] While the specification concludes with claims 
particularly pointing out and distinctly claiming the sub- 
ject matter which is regarded as forming the present 
invention, it is believed that the invention will be better 
understood from the following description which is taken 20 
in conjunction with the accompanying drawings in which 
like designations are used to designate substantially 
identical elements, and in which: 

Figure 1 is a plan vied of a disposable diaper 25 
embodiment of the present invention having por- 
tions cut-away to reveal underlying structure, the 
outer surface of the diaper lacing the viewer; 
Figure 2 is a plan view or an alternative disposable 
diaper wherein the elastic leg closure comprises a 30 
single elastomeric member; and 
Figure 3 is a plan view of a further alternative dis- 
posable diaper wherein the elastic leg closure and 
side panels comprise a single elastomeric member. 
These embodiments (Figures 2 & 3) do not fall 35 
within the scope of the claims. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] As used herein, the term "absorbent article" 40 
refers to devices which absorb and contain body exu- 
dates, and, more specifically, refers to devices which 
are placed against or in proximity to the body of the 
wearer to absorb and contain the various exudates dis- 
charged from the body. The term "disposable" is used 45 
herein to describe absorbent articles which are not 
intended to be laundered or otherwise restored or 
reused as an absorbent article (i.e., they are intended to 
be discarded after a single use and, preferably, to be 
recycled, composted or otherwise disposed of in an so 
environmentally compatible manner). A "unitary" 
absorbent article refers to absorbent articles which are 
formed of separate parts united together to form a coor- 
dinated entity so that they do not require separate 
manipulative parts like a separate holder and liner. A 55 
preferred embodiment of an absorbent article of the 
present invention is the unitary disposable absorbent 
article, diaper 20, shown in figure 1 . As used herein, the 



term "diaper" refers to an absorbent article generally 
worn by infants and incontinent persons that is worn 
about the lower torso of the wearer. It should be under- 
stood, however, that the present invention is also appli- 
cable to other absorbent articles such as incontinent 
briefs, incontinent undergarments, diaper holders and 
liners, feminine hygiene garments, training pants, and 
the like. 

[0014] Figure 1 Is a plan view of the diaper 20 of the 
present invention in its flat-out, uncontracted state (i.e., 
with elastic induced contraction pulled out except in the 
side panels and thigh panels wherein the elastic is left in 
its relaxed condition) with portions of the structure being 
cut-away to more clearly show the construction of the 
diaper 20 and with the portion of the diaper 20 which 
faces away from the wearer, the outer surface 52, facing 
the viewer. As shown in Figure 1, the diaper 20 com- 
prises a containment assembly 22 preferably compris- 
ing a liquid pervious topsheet 24, a liquid impervious 
backsheet 26 joined with the topsheet 24, and an 
absorbent core 28 disposed between the topsheet 24 
and the backsheet 26; elasticized side panels 30; an 
elastic leg feature 32; an elastic waist feature 34; and a 
closure system comprising a dual tension fastening sys- 
tem generally multiply designated as 36. The dual ten- 
sion fastening system 36 preferably comprises a 
primary fastening system 38 and a waist closure system 
40. The primary fastening system 38 preferably com- 
prises a pair of securement members 42 and a landing 
member 44. The waist closure system 40 is shown in 
Figure 1 to preferably comprise a pair of first attachment 
components 46 and a second attachment component 
48. The diaper 20 also preferably comprises a position- 
ing patch 50 located subjacent each first attachment 
component 46. The elastic leg feature 32 preferably 
comprises (i) an elasticized leg cuff 150 comprising one 
or more elastic leg members 152 operatively associated 
in an elastically contractible condition, preferably 
between the topsheet 24 and the backsheet 26, such 
that the elasticized leg cuff 150 is elastically contractible 
in generally the longitudinal direction; and (ii) at least 
one, preferably a pair of, elasticized thigh panels 154 
comprising a stretch laminate 156 comprising one or 
more elongatable components, typically the topsheet 24 
and the backsheet 26, and an elastic panel member 
1 58. As shown in Figure 1 , the stretch laminate 156 has 
been mechanically stretched so that the elasticized 
thigh panel 154 is capable of elastically expanding 
beyond the original planar state of the diaper 20 (the 
elongatable components) in at least one direction at an 
angle from the longitudinal direction. (The direction of 
stretch in the thigh panels and the side panels are 
denoted by dashed lines.) 

[001 5] The diaper 20 is shown In Figure 1 to have an 
outer surface 52 (facing the viewer in Figure 1), an inner 
surface 54 opposed to the outer surface 52, a first waist 
region 56, a second waist region 58 opposed to the first 
waist region 56, a crotch region 59 positioned between 
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the first waist region and the second waist region, and a 
periphery 60 which is defined by the outer perimeter or 
edges of the diaper 20 in which the longitudinal edges 
are designated 62 and the end edges are designated 
64. The inner surface 54 of the diaper 20 comprises that 
portion of the diaper 20 which is positioned adjacent to 
the wearer's body during use (i.e., the inner surface 54 
generally is formed by at least a portion of the topsheet 
24 and other components joined to the topsheet 24). 
The outer surface 52 comprises that portion of the dia- 
per 20 which is positioned away from the wearer's body 
(i.e., the outer surface 52 generally is formed by at least 
a portion of the backsheet 26 and other components 
joined to the backsheet 26). The first waist region 56 
and the second waist region 58 extend, respectively, 
from the end edges 64 of the periphery 60 to the crotch 
region 59. The waist regions each comprise a central 
region 68 and a pair of side panels which typically com- 
prise the outer lateral portions of the waist regions. The 
side panels positioned in the first waist region 56 are 
designated 70 while the side panels in the second waist 
region 58 are designated 72. (In the discussion that fol- 
lows, unless otherwise noted, the diaper 20 will com- 
prise a pair of side panels in each waist region. While it 
is not necessary that the pairs of side panels or each 
side panel be identical, they are preferably mirror 
images one of the other.) In a preferred embodiment of 
the present invention, the side panels 72 positioned in 
the second waist region 58 are elastically extensible, 
preferably elastically expandable, in the lateral direction 
(i.e., elasticized side panels 30). (The lateral direction (x 
direction or width) is defined as the direction parallel to 
the lateral centerline 66 of the diaper 20; the longitudinal 
direction (y direction or length) being defined as the 
direction parallel to the longitudinal centerline 67; and 
the axial direction (Z direction or thickness) being 
defined as the direction extending through the thickness 
of the diaper 20.) Figure 1 shows a preferred embodi- 
ment of the diaper 20 in which the topsheet 24 and the 
backsheet 26 have length and width dimensions gener- 
ally larger than those of the absorbent core 28. The top- 
sheet 24 and the backsheet 26 extend beyond the 
edges of the absorbent core 28 to thereby form the 
periphery 60 of the diaper 20. 
[001 6] The containment assembly 22 of the diaper 20 
is shown in Figure 1 as comprising the main body (chas- 
sis) of the diaper 20. The containment assembly 22 
comprises at least an absorbent core 28 and preferably 
an outer covering layer comprising the topsheet 24 and 
the backsheet 26. When the absorbent article com- 
prises a separate holder and a liner, the containment 
assembly 22 generally comprises the holder and the 
liner (i.e., the containment assembly 22 comprises one 
or more layers of material to define the holder while the 
liner comprises an absorbent composite such as a top- i 
sheet, a backsheet, and an absorbent core.) For unitary 
absorbent articles, the containment assembly 22 com- 
prises the main structure of the diaper with other fea- 



tures added to form the composite diaper structure. 
Thus, the containment assembly 22 for the diaper 20 
generally comprises the topsheet 24, the backsheet 26, 
and the absorbent core 28, 
5 [001 7] The absorbent core 28 may be any absorbent 
means which is generally compressible, conformable, 
non-irritating to the wearer's skin, and capable of 
absorbing and retaining liquids such as urine and other 
certain body exudates. As shown in Figure 1, the 
10 absorbent core 28 has a garment surface 100, a body 
surface 101 , side edges 82, and waist edges 83. 
[001 8] The absorbent core 28 may be manufactured 
in a wide variety of sizes and shapes (e.g., rectangular, 
hourglass, "T-shaped, asymmetric, etc.) and from a 
15 wide variety of liquid-absorbent materials commonly 
used in disposable diapers and other absorbent articles 
such as comminuted wood pulp which is generally 
referred to as airfelt. Examples of other suitable absorb- 
ent materials include creped cellulose wadding, melt- 
20 blown polymers including coform, cross-linked cellulosic 
fibers, tissue including tissue wraps and tissue lami- 
nates, absorbent foams, absorbent sponges, superab- 
sorbent polymers, absorbent gelling materials, or any 
equivalent material or combinations of materials. The 
25 configuration and construction of the absorbent core 
may also be varied (e.g., the absorbent core may have 
varying caliper zones, a hydrophilic gradient, a superab- 
sorbent gradient, or lower average density and lower 
average basis weight acquisition zones; or may com- 
30 prise one or more layers or structures). The total 
absorbent capacity of the absorbent core 28 should, 
however, be compatible with the design loading and the 
intended use of the diaper 20. Further, the size and 
absorbent capacity of the absorbent core 28 may be 
35 varied to accommodate wearers ranging from infants 
through adults. 

[0019] A preferred embodiment of the diaper 20 has 
an asymmetric, modified T-shaped, absorbent core 28 
having ears 102 in the first waist region 56 but a gener- 

40 ally rectangular shape in the second waist region 58. 
This configuration allows wider elasticized side panels 
30 in the second waist region 58. An exemplary absorb- 
ent structure for use as the absorbent core 28 of the 
present invention that has achieved wide acceptance 

45 and commercial success is described in U.S. Patent 
4,610,678 entitled "High-Density Absorbent Structures" 
issued to Weisman and Goldman on September 9 t 
1986. U.S. Patent 4,673,402 entitled "Absorbent Arti- 
cles With Dual-Layered Cores" issued to Weisman, 

50 Houghton, and Gellert on June 16, 1987; and U.S. Pat- 
ent 4,888,231 entitled "Absorbent Core Having A Dust- 
ing Layer" issued to Angstadt on December 19, 1989; 
also describe absorbent structures that are useful in the 
present invention. The absorbent core 28 may also 

55 comprise the commercially successful absorbent mem- 
ber described in U.S. Patent 4,834,735, entitled "High 
Density Absorbent Members Having Lower Density and 
Lower Basis Weight Acquisition Zones", issued to Ale- 



4 



> 



7 EPOC 

many and Berg on May 30, 1989. The absorbent core 
may further comprise the dual core system containing 
an acquisition/distribution core of chemically stiffened 
fibers positioned over the absorbent storage cores as 
detailed in co-pending U.S. Patent US-A-5,234,423, 
"Absorbent Article With Elastic Waist Feature and 
Enhanced Absorbency", Clear and Alemany, filed on 
February 28, 1992; and in U.S. Patent 5,147,345, "High 
Efficiency Absorbent Articles For Incontinence Manage- 
ment" issued to Young, La Von and Taylor on September 
15, 1992. 

[0020] The backsheet 26 is positioned adjacent the 
garment surface 100 of the absorbent core 28 and is 
preferably joined thereto by attachment means (not 
shown) such as those well known in the art. For exam- 
ple, the backsheet 26 may be secured to the absorbent 
core 28 by a uniform continuous layer of adhesive, a 
patterned layer of adhesive, or an array of separate 
lines, spirals, or spots of adhesive. Adhesives which 
have been found to be satisfactory are manufactured by 
Century Adhesives, Inc. of Columbus, Ohio and mar- 
keted as Century 5227; and by H. B. Fuller Company of 
St. Paul, Minnesota and marketed as HL-1258. The 
attachment means will preferably comprise an open pat- 
tern network of filaments of adhesive as is disclosed in 
U.S. Patent 4,573,986 entitled "Disposable Waste-Con- 
tainment Garment", which issued to Minetola and 
Tucker on March 4, 1986, and which is incorporated 
herein by reference. An exemplary attachment means 
of an open pattern network of filaments comprises sev- 
eral lines of adhesive filaments swirled into a spiral pat- 
tern such as is illustrated by the apparatus and methods 
shown in U.S. Patent 3,911,173 issued to Sprague, Jr. 
on October 7, 1975; U.S. Patent 4,785,996 issued to 
Ziecker, et al. on November 22, 1978; and U.S. Patent 
4,842,666 issued to Werenicz on June 27, 1989. Alter- 
natively, the attachment means may comprise heat 
bonds, pressure bonds, ultrasonic bonds, dynamic 
mechanical bonds, or any other suitable attachment 
means or combinations of these attachment means as 
are known in the art. 

[0021] The backsheet 26 is impervious to liquids (e.g., 
urine) and is preferably manufactured from a thin plastic 
film, although other flexible liquid impervious materials 
may also be used. As used herein, the term "flexible" 
refers to materials which are compliant and will readily 
conform to the general shape and contours of the 
human body. The backsheet 26 prevents the exudates 
absorbed and contained in the absorbent core 28 from 
wetting articles which contact the diaper 20 such as 
bedsheets and undergarments. The backsheet 26 may 
thus comprise a woven or nonwoven material, poly- 
meric films such as thermoplastic films of polyethylene 
or polypropylene, or composite materials such as a film- 
coated nonwoven material. Preferably, the backsheet is 
a thermoplastic film having a thickness of from about 
0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils). 
[0022] In a preferred embodiment of the present 
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invention, at least a portion of the backsheet 26 is sub- 
jected to mechanical stretching in order to provide both 
a "zero strain" stretch laminate that forms the elasticized 
side panels 30 and/or the elasticized thigh panels 154 

5 and, optionally, to prestrain a portion of the backsheet 
coinciding with the other elastic features. Thus, the 
backsheet is preferably elongatable. most preferably 
drawable, but not necessarily elastomeric, so that the 
backsheet will, upon mechanical stretching, be at least 

w to a degree permanently elongated such that it will not 
fully return to its original undistorted configuration. In 
preferred embodiments, the backsheet can be sub- 
jected to mechanical stretching without undue rupturing 
or tearing. Thus, it is preferred that the backsheet have 

is an ultimate elongation to break of at least about 400% 
to about 700% in the cross-machine direction as meas- 
ured using a method consistent with ASTM D-638. 
Thus, preferred polymeric films for use as the backsheet 
contain a high content of linear low density polyethyl- 

20 ene., Particularly preferred materials for the backsheet 
include blends comprised of about 45-90% linear low 
density polyethylene and about 10-55% polypropylene. 
Exemplary films for use as the backsheet of the present 
invention are manufactured by Tredegar Industries, Inc. 

2s of Terre Haute, Indiana under the designation RR8220 
blend for blown films and RR5475 blend for cast films. 
The backsheet 26 is preferably embossed (typically, to a 
caliper of about 0.127 mm (5.5 mils)) and/or matte fin- 
ished to provide a more clothlike appearance. Further, 

30 the backsheet 26 may permit vapors to escape from the 
absorbent core 28 (i.e., breathable) while still preventing 
exudates from passing through the backsheet. 
[0023] The size of the backsheet 26 is dictated by the 
size of the absorbent core 28 and the exact diaper 

35 design selected. In a preferred embodiment, the back- 
sheet 26 has a modified hourglass shape extending 
beyond the absorbent core 28 around the entire diaper 
periphery 60. Preferably, the backsheet 26 is much 
wider than the absorbent core 28 in the second waist 

ao region 58 so that the side panels 72 in the second waist 
region 58 are generally wider in the lateral direction than 
the side panels 70 in the first waist region 56. 
[0024] The topsheet 24 is positioned adjacent the 
body surface 101 of the absorbent core 28 and is pref- 

45 erably joined thereto and to the backsheet 26 by attach- 
ment means (not shown) such as those well known in 
the art. Suitable attachment means are described with 
respect to joining the backsheet 26 to the absorbent 
core 28. As used herein, the term "joined" encom- 

so passes configurations whereby an element is directly 
secured to the other element by affixing the element 
directly to the other element, and configurations 
whereby the element is indirectly secured to the other 
element by affixing the element to intermediate mem- 

55 ber(s) which in turn are affixed to the other element. In 
a preferred embodiment of the present invention, the 
topsheet 24 and the backsheet 26 are joined directly to 
each other in the diaper periphery 60 and are indirectly 
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joined together by directly joining them to the absorbent 
core 28 by the attachment means (not shown). 
[0025] The topsheet 24 is compliant, soft feeling, and 
non-irritating to the wearer's skin. Further, the topsheet 
24 is liquid pervious permitting liquids (e.g., urine) to s 
readily penetrate through its thickness. A suitable top- 
sheet may be manufactured from a wide range of mate- 
rials, such as porous foams; reticulated foams; 
apertured plastic films; or woven or nonwoven webs of 
natural fibers (e.g., wood or cotton ftoers), synthetic fib- 10 
ers (e.g., polyester or polypropylene fibers), or a combi- 
nation of natural and synthetic fibers. Preferably, the 
topsheet 24 is made of a hydrophobic material to better 
isolate the wearer's skin from liquids contained in the 
absorbent core 28 (i.e., prevent "rewet"). 15 
[0026] In a preferred embodiment of the present 
invention, at least a portion of the topsheet 24 is sub- 
jected to mechanical stretching in order to provide a 
"zero strain" stretch laminate that forms the elasticized 
side panels 30 and/or the elasticized thigh panels 154. 20 
Thus, the topsheet is preferably elongatable, most pref- 
erably drawable, but not necessarily elastomeric, so that 
the topsheet will, upon mechanical stretching, be at 
least to a degree permanently elongated such that it will 
not fully return to its original configuration. In preferred 25 
embodiments, the topsheet can be subjected to 
mechanical stretching without undue rupturing or tear- 
ing of the topsheet. Thus, it is preferred that the top- 
sheet have a low cross-machine direction (lateral 
direction) yield strength. 30 
[0027] There are a number of manufacturing tech- 
niques which may be used to manufacture the topsheet 
24. For example, the topsheet may be a nonwoven web 
of fibers. When the topsheet comprises a nonwoven 
web, the web may be spunbonded, carded, wet-laid, 35 
meltblown, hydroentangled, combinations of the above, 
or the like. A preferred topsheet is carded and thermally 
bonded by means well known to those skilled in the fab- 
rics art. A preferred topsheet comprises staple length 
polypropylene fibers having a denier of about 2.2. As 40 
used herein, the term "staple length fibers" refers to 
those fibers having a length of at least about 15.9 mm 
(0.625 inches). Preferably, the topsheet has a basis 
weight from about 18 to about 25 grams per square 
meter. A suitable topsheet is manufactured by Veratec, 45 
Inc., a Division of International Paper Company, of Wal- 
pole, Massachusetts under the designation P-8. 
[0028] The elastic leg features 32 of the present inven- 
tion provide improved dynamic fit about the leg. Each 
elastic leg feature 32 extends laterally outwardly from so 
the side edge 82 of the absorbent core 28 in the crotch 
region 59 and generally forms at least a portion of the 
longitudinal edge 62 of the diaper 20, typically the curvi- 
linear side notch portion of the longitudinal edge 62, 
herein designated as the leg edge 1 44. Thus, the elastic 55 
leg feature 32 comprises that portion of the diaper 20 
extending from the side edge 82 of the absorbent core 
28 to the leg edge 144 and is intended to be placed 



about the wearer's leg during use. While the elastic leg 
feature 32 or any of its constituent elements can com- 
prise a separate element affixed to the containment 
assembly 22 of the diaper 20, the elastic leg feature 32 
will be described with respect to a preferred embodi- 
ment in which the elastic leg feature 32 is partially con- 
structed as an extension of other elements of the diaper 
20 such as the backsheet 26 or the topsheet 24, prefer- 
ably both the backsheet 26 and the topsheet 24. 
[0029] The elastic leg feature 32 has a center leg zone 
1 46 and a pair of corner leg zones 1 48. one at each end 
of the center leg zone 146. The center leg zone 146 is 
that portion of the elastic leg feature 32 designed to fit 
about the inner segments of the wearer's thighs and is 
typically the middle rectilinear portion of the leg edge 
144. The corner leg zones 148 are contiguous with the 
center leg zone 146 and extend longitudinally outward 
from the ends of the center leg zone 146. The corner leg 
zones 148 are designed to fit about the outer segments 
of the bearer's thigh and typically form the curvilinear 
end segments of the leg edge 144. 
[0030] The elastic leg feature 32 comprises an elasti- 
cized leg cuff 150 and at least one, preferably a pair of, 
elasticized thigh panels 154. The elasticized leg cuffe 
150 are positioned in at least the center leg zone 146 of 
the elastic leg feature 32 while the elasticized thigh pan- 
els 154 are positioned in the corner leg zones 148. The 
elasticized leg cuffs 150 are elastically contractible in 
the longitudinal direction while the elasticized thigh pan- 
els 154 are elastically expandable in at one direction at 
an angle from the longitudinal direction, preferably 
along a curvilinear contour corresponding to the contour 
of the leg edge 144. 

[0031 ] The elasticized leg cuffs 1 50 are disposed in at 
least the center leg zone 146 of the elastic leg feature 
32 so that the elasticized leg cuffs 150 tend to draw and 
hold the diaper against the legs of the wearer. The elas- 
ticized leg cuffs 1 50 are elastically contractible in gener- 
ally the longitudinal direction. While the elasticized leg 
cuffs 150 may comprise any of several constructions, 
including stretch laminates, heat shrinkage elastic leg 
features, or the like; a preferred elasticized leg cuff con- 
struction comprises a portion of the topsheet 24, a por- 
tion of the backsheet 26, and one or more elastic leg 
members 152 operatively associated in an elastically 
contractible condition with the topsheet 24, the back- 
sheet 26, or both. Such a preferred construction Is 
described In U.S. Patent 3,860,003 entitled "Contracta- 
ble Side Portions For a Disposable Diaper" issued to 
Buell on January 14, 1975, which patent is incorporated 
herein by reference. In addition, a method and appara- 
tus suitable for manufacturing a disposable diaper hav- 
ing elastically contractible leg cuffs are described in 
US. Patent 4,081,301 entitled "Method and Apparatus 
for Continuously Attaching Discrete, Stretched Elastic 
Strands to Predetermined Isolated Portions of Disposa- 
ble Absorbent Articles" which issued to Buell on March 
28, 1978 and which patent is incorporated herein by ref- 
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erence. 

[0032] The elastic leg members 152 are operatively 
associated with the elasticized leg cuff 150, preferably 
between the topsheet 24 and the backsheet 26, so that 
the elastic leg members 152 allow the elasticized leg 
cuff 150 to be elastically contractible in the longitudinal 
direction (i.e. , longitudinally elastically contractible). The 
elastic leg member 152 Is operatively associated in an 
elastically contractible condition so that the elastic leg 
member(s) gathers or contracts the elasticized leg cuff 
150. For example, the elastic leg members 152 can be 
contractibly affixed in the elasticized leg cuff 150 by 
extending the elastic leg member 152, affixing the elas- 
tic leg member 1 52 to either or both the topsheet 24 and 
the backsheet 26, and allowing the elastic leg member 
152 to assume Its relaxed or contracted orientation. 
Alternatively, the elastic leg member 152 may addition- 
ally be operatively associated in an elastically contracti- 
ble condition and subjected to mechanical stretching to 
form a pretensioned stretch laminate. Further, the elas- 
tic leg member 152 can be operatively associated in an 
elastically contractible condition in an uncontracted 
state and then treated to contract such as the materials 
which contract unidirectionally and become elastic fol- 
lowing specific treatment such as heating (heat shrinka- 
ge elastomeric materials). Examples of such materials 
are disclosed In U.S. Patent 3,819,401 issued to Mas- 
sengale, et al. on June 25, 1974 and in U.S. Patent 
3,912,565 Issued to Koch, et al. on October 14, 1975. A 
more detailed description of a manner for using a heat- 
shrinkaWe elastomeric member is described in U.S. 
Patent 4,515,595 issued to Kievit and Osterhage on 
May 7, 1985; 

[0033] The elastic leg members 152 useful in the 
present invention may take on a number of different 
sizes, shapes, configurations, and materials. For exam- 
ple, the elasticized leg cuff 150 may be formed from one 
or a plurality of elastic leg members; the elastic leg 
members may have varying widths and lengths; or the 
elastic, leg members may comprise relatively narrow 
strands of elastomeric material or a larger area patch of 
elastomeric material. One elastomeric material which 
has been found to be suitable for use as the elastic leg 
member is an elastomeric foam such as the crosslinked 
natural rubber foams or polyurethane foams described 
hereinafter for use as the elastomeric materials of the 
elasticized thigh panels or the elasticized side panels.- 
Other suitable elastomeric materials for use as the elas- 
tic leg members 152 include "live" synthetic or natural 
rubber, elastomeric films (including heat-shrinkable 
elastomeric films), formed elastomeric scrim, or the like. 
In a preferred embodiment as is shown in Figure 1 , the 
elastic leg members 152 are elastic strands of natural 
rubber or LYCRA such as the natural rubber strands 
marketed by Fufflex Inc. of Middletown, Rl. 
[0034] The elastic leg feature 32 further comprises an 
elasticized thigh panel 154 disposed in at least one, 
preferably each, corner leg zone 148 of the elastic leg 



feature 32. (As used herein, the term "disposed" is used 
to mean that an element(s) of the diaper is formed 
(joined and positioned) in a particular place or position 
as a unitary structure with other elements of the diaper 

5 or as a separate element joined to another element of 
the diaper.) The elasticized thigh panels 154 provide an 
elastically expandable feature that provides a more 
comfortable and contouring fit about the leg of the 
wearer by initially conformably fitting the diaper 20 to the 

10 leg and sustaining this fit throughout the time of wear 
since the elasticized thigh panels 154 allow portions of 
the elastic leg feature 32 to elastically expand with the 
leg and return to their original configuration when the 
leg contracts. While the diaper 20 of the present inven- 
ts tion preferably has the elasticized thigh panels 154 dis- 
posed in both of the corner leg zones 148 of the elastic 
leg feature 32; alternatively, the diaper 20 may be pro- 
vided with an elasticized thigh panel 154 disposed only 
in one of the corner leg zones, particularly the corner 

20 leg zone positioned adjacent the first waist region 56. 
[0035] The elasticized thigh panels 154 need to be 
elastically expandable in at least one direction at an 
angle to the longitudinal direction to better fit the leg of 
the wearer by providing expansion in a direction that 

25 better follows the leg. Elastically expandable In at least 
one direction at angle to the longitudinal direction" 
means that the panel can expand at least at one point 
(or at a number of or all points) in a direction other than 
the longitudinal direction and the lateral direction (1° to 

30 89° from the longitudinal direction). It should be noted, 
however, that segments of the panel may be elastically 
expandable in the longitudinal or lateral direction pro- 
vided that expansion at an angle is provided in some 
segment. Preferably, the elasticized thigh panels 154 

35 are elastically expandable generally in a curvilinear con- 
tour to follow the curvilinear shape of the leg edge 144 
in the corner leg zones 148. As used herein, the term 
elastically expandable "in a curvilinear contour" means 
that the elastic feature is capable of expanding in differ- 

40 ent directions along the feature in a manner such that 
the directions of expansion follow a curved line. Thus, 
as shown by the dashed lines of stretching shown in 
Figure 1 , the elasticized thigh panels 154 are capable of 
elastically expanding along the curved segment of the 

45 leg edge 1 44 in the corner leg zones 1 46. As discussed 
hereinafter, the curvilinear expansion is achieved by 
stretching the laminate at an angle to the leg edge 144. 
Generally, the stretching is done at a right angle to the 
tangent line at the particular point on the leg edge to 

so provide the maximum stretch; however, other patterns 
are possible including radial patterns or other differen- 
tial stretch patterns. 

[0036] The elasticized thigh panels 154 comprise a 
stretch laminate 156 so that the elasticized thigh panels 
55 are capable of expanding beyond the original planar 
state of the diaper 20. The stretch laminate 156 com- 
prises an elastic panel member 158 and an elongatable 
component (typically the topsheet 24, the backsheet 26, 
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or both) that have been mechanically stretched as here- 
inafter described. This stretch laminate 156 allows for 
expansion of the elasticized thigh panel 154 well 
beyond the dimensions of the circumference of the leg 
opening and beyond the initial dimension of the leg 
edge 144 (beyond the planar state of the diaper 20 
itself), (i.e., The elasticized thigh panels 1 54 are capa- 
ble of expanding well beyond the dimension of the cir- 
cumference of the fixed dimension of the leg closure 
(even beyond the dimension of the materials initially 
forming the diaper) so as to follow the wearer's leg 
movements.) 

[0037] While the stretch laminate 156 may be con- 
structed in a number of configurations; as shown in Fig- 
ure 1, the stretch laminate 156 preferably comprises a 
portion of the topsheet 24, a portion of the backsheet 
26, and an elastic panel member 158 operatively asso- 
ciated with the topsheet 24 or the backsheet 26 or both, 
most preferably between the topsheet 24 and the back- 
sheet 26. In a preferred embodiment of the present 
invention, the elastic panel members 158 are opera- 
tively associated in an untensioned state so as to form a 
"zero strain" stretch laminate. As used herein, the term 
"zero strain" stretch laminate refers to a laminate com- 
prised of at least two plies of material which are secured 
to one another along at least a portion of their coexten- 
sive surfaces while in a substantially untensioned ("zero 
strain") condition; one of the plies comprising a material 
which is stretchable and elastomeric (i.e., it will return 
substantially to its untensioned dimensions after an 
applied tensile force has been released) and a second 
ply which is elongatable (but not necessarily elasto- 
meric) so that upon stretching the second ply will be, at 
least to a degree, permanently elongated so that upon 
release of the applied tensile forces, it will not fully 
return to its original undeformed configuration. The 
resulting "zero strain" stretch laminate is thereby ren- 
dered elastically expandable, at least up to the point of 
initial stretching, in the direction of initial stretching by 
mechanically stretching the laminate. Examples of such 
"zero strain" stretch laminates are disclosed in U.S. Pat- 
ent 2,075,189 issued to Galligan, et al. on March 30, 
1937; U.S. Patent 3,025,199 issued to Harwood on 
March 13, 1962; U.S. Patent 4, 107,364 issued to Sisson 
on August 15, 1978; U.S. Patent 4,209,563 Issued to 
Sisson on June 24, 1980; and U.S Patent 4,834,741 
issued to Sabee on May 30, 1989. Alternatively, the 
elastic panel member can be operatively associated In 
a tensioned condition and the resultant laminate then 
subjected to mechanical stretching to form a preten- 
sioned stretch laminate. For example, the elastic panel 
member may be operatively associated with the elonga- 
table component in an elastically contractible condition 
so that the elastic panel member gathers or contracts 
the laminate. (A more detailed description of a manner 
in which elastomeric materials may be secured in an 
elastically contractible condition can be found in the 
above referenced U.S. Patent 3,860,003 and U.S. Pat- 



ent 4,081 ,301 ; While either of the elasticized thigh pan- 
els 154 of each elastic leg feature 32 may comprise a 
pretensioned stretch laminate or a zero strain stretch 
laminate (e.g., the elasticized thigh panel adjacent the 
5 first waist region 56 may be a zero strain stretch lami- 
nate while the elasticized thigh panel adjacent the back 
waist region 58 may be a pretensioned stretch laminate, 
or vice verse); in a preferred embodiment, both elasti- 
cized thigh panels 154 of the elastic leg feature 32 com- 
w prise the same type of stretch laminate, most preferably 
each comprise a zero strain stretch laminate. 
[0038] At least a portion of the stretch laminate 1 56 
containing the elastic panel member 158 is subjected to 
mechanical stretching sufficient to permanently elon- 
is gate the elongatable components (preferably the top- 
sheet 24 and the backsheet 26) of the stretch laminate 
156. The stretch laminate 156 is then allowed to return 
to its substantially untensioned condition. Particularly 
preferred methods and apparatus used for making 
20 stretch laminates out of an elongatable component(s) 
(the topsheet and the backsheet) and an elastomeric 
member positioned between the same, use meshing 
corrugated rolls to mechanically stretch the compo- 
nents. A discussion of suitable apparatus and methods 
25 for mechanically stretching portions of a diaper is con- 
tained in U.S. Patent 4,107,364 issued to Sisson on 
August 15, 1978 and U.S. Patent 4,834,741 issued to 
Sabee on May 30, 1989. Particularly preferred appara- 
tus and methods are disclosed in U.S. Patent 
30 5,143,679. "Method For Sequentially Stretching Zero 
Strain Stretch Laminate Web To Impart Elasticity 
Thereto Without Rupturing The Web" issued to Weber 
and Richardson on September 1, 1992; and in co-pend- 
ing, commonly assigned, WO-A-92/15444 entitled 
35 "Improved Method And Apparatus For Incrementally 
Stretching A Zero Strain Stretch Laminate Web To 
Impart Elasticity Thereto"; P&G Case 4339; filed by 
Gerald M. Weber et al. on February 28, 1991 ; and WO- 
A-92/15446 entitled "Improved Method And Apparatus 
40 For Incrementally Stretching Zero Strain Stretch Lami- 
nate Web In A Non-Uniform Manner To Impart A Vary- 
ing Degree of Elasticity Thereto"; P&G Case 4340; filed 
by Kenneth B. Buell et al. on February 28, 1991;. In the 
preferred method for forming the elasticized thigh pan- 
45 els 1 54 constructed using the "zero strain" stretch lami- 
nate technology herein disclosed, the meshing teeth on 
the pairs of corrugated rolls employed to incrementally 
mechanically stretch the "zero strain" laminate of the 
elasticized thigh panel 154 are arrayed in the desired 
50 configuration to produce expansion in a direction at an 
angle from the longitudinal direction. In particular, the 
meshing teeth are preferably arranged in a desired cur- 
vilinear configuration to provide expansion along the 
desired curvilinear contour, most preferably to be per- 
55 pendicular to the tangent of the point along the leg edge 
144 to provide the maximum stretch. 
[0039] The elastic panel members 1 58 may take on a 
number of different sizes, shapes, configurations and 
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materials. One elastomeric material which has been 
found to be especially suitable for. use as the elastic 
panel member 158 (especially for "zero strain" stretch 
laminates) is an elastomeric foam having an elongation 
to break of at least about 400% and an extension force 
of about 200 grams per inch of sample width at 50% 
extension of its unstrained length. Exemplary elasto- 
meric foams which have been found suitable for use as 
an elastic panel member 158 include: (a) crosslinked 
natural rubber foams preferably having a caliper of 
approximately 50 mils and a density of 1 3.3 pounds per 
cubic foot (0.214 g/cm 3 ), such as is available from 
Futflex Inc. of Middletown, Rhode Island; or as available 
from Ludlow Composites Corporation of Fremont, Ohio 
and marketed under the tradename Baby Foam; or (b) 
polyurethane foams having a caliper of approximately 
80 mils and a density of approximately 2.06 pounds per 
cubic foot (0.033 g/cm 3 ) such as is available from 
Bridgestone of Yokohama, Japan and marketed under 
the tradename Bridgestone SG polyurethane foam; or 
as available from General Foam of Paramus, New Jer- 
sey and marketed under the designation of Poly- 
urethane Foam No. 40310. Other suitable elastomeric 
materials for use as the elastic panel members 158 
include live" synthetic or natural rubber, other synthetic 
or natural rubber foams, elastomeric films (including 
heat shrinkable elastomeric films), elastomeric scrim, 
elastomeric woven or nonwoven webs, elastomeric 
composites such as elastomeric nonwoven laminates, 
or the like. 

[0040] As shown in Figure 1, the elastic panel mem- 
bers 158 each comprises a patch of elastomeric mate- 
rial (elastomeric patch). The length and width of the 
elastic panel members 158 are dictated by the diaper's 
functional design. In the particular embodiment shown 
in Figure 1 , the elastic panel members 158 have a cres- 
cent moon shape. It has been found that this shape is 
desirable from a product performance, process, and 
aesthetics standpoint. However, many other shapes are 
possible in the design of the elastic panel members 1 58. 
[0041] Based upon the materials used and the man- 
ner of constructing the elasticized thigh panels 154, the 
extension forces at the designed "in-use" extensions of 
the elasticized thigh panels are preferably low to provide 
extensibility with reduced pressure on the skin of the 
wearer. The extension forces of the elasticized thigh 
panels are preferably less than or equal to about 400 
gramsf at extensions of between about 25 mm (1 inch) 
and about 50 mm (2 inches), preferably less than or 
equal to about 350 grams^ more preferably less than or 
equal to about 300 gramsf, at extensions of between 
about 25 mm (1 inch) and about 50 mm (2 inches). 
These force/extension characteristics of the elasticized 
thigh panels represent the primary design criteria. The 
elasticized thigh panels of the present invention are 
more preferably designed to have force/extension char- 
acteristics such that the extension forces of the elasti- 
cized thigh panels are less than or equal to about 400 



grams* preferably less than or equal to about 350 
gramsf, and more preferably less than or equal to about 
300 gramsf, at extensions of between about 25 mm (1 
inch) and about 76 mm (3 inches). While these second- 

5 ary design criteria for the elasticized thigh panels 
appear to be broader than the primary design criteria 
since the extension ranges are broader, it will be recog- 
nized by those of skill in the art that these design criteria 
are, in fact, narrower since the elasticized thigh panels 

10 must undergo an additional 26 mm (1 inch) (from 50 mm 
to 76 mm) of stretch while maintaining a value for its 
extension forces less than or equal to the designed tar- 
get extension force. (Thus, for the additional incremen- 
tal extension of between 50 mm (2 inches) and about 76 

is mm (3 inches) the extension forces are less than or 
equal to about 400 grams* preferably 350 gramsf, more 
preferably 300 gramsf. 

[0042] In a preferred embodiment of the present 
invention, the diaper 20 further comprises elasticized 

20 barrier cuffs 84 for providing improved containment of 
liquids and other body exudates. Each elasticized bar- 
rier cuff 84 may comprise several different embodi- 
ments for reducing the leakage of body exudates in the 
legs. (The barrier cuffs can be and are sometimes also 

25 referred to as stand-up cuffs, containment flaps, leak- 
age control shields, etc.). US. Patent 4,909.803 entitled 
"Disposable Absorbent Article Having Elasticized 
Raps" issued to Aziz and Blaney on March 20, 1990, 
describes a disposable diaper having "stand-up" elasti- 

30 cized flaps (barrier cuffs) to improve the containment of 
the leg regions. U.S. Patent 4,695,278 entitled "Absorb- 
ent Article Having Dual Cuffs" issued to Lawson on 
September 22, 1987, describes a disposable diaper 
having dual cuffs including an elasticized leg cuff (gas- 

35 keting cuff) and an elasticized barrier cuff. U.S. Patent 
4,704,1 15 entitled "Disposable Waist Containment Gar- 
ment" issued to Buelt on November 3, 1987, discloses a 
disposable diaper or incontinent garment having side- 
edge-leakage-guard gutters configured to contain free 

40 liquids within the garment. While each elasticized bar- 
rier cuff 84 may be configured so as to be similar to any 
of the elasticized flaps, barrier cuffs, gutters, or stand- 
up flaps described above, each elasticized barrier cuff 
84 preferably comprises a barrier flap 85 and one or 

45 more spacing elastic members 86 such as construc- 
tions described in the above-referenced U.S. Patent 
4,909,803 and U.S. Patent 4,695,278. 
[0043] The diaper 20 preferably further comprises an 
elastic waist feature 34 that provides improved fit and 

so containment about the waist of the wearer. The elastic 
waist feature 34 at least extends longitudinally out- 
wardly from at least one of the waist edges 83 of the 
absorbent core 28 in at least the central region 68 and 
generally forms at least a portion of the end edge 64 of 

55 the diaper 20. Thus, the elastic waist feature 34 com- 
prises that portion of the diaper 20 at least extending 
from the waist edge 83 of the absorbent core 28 to the 
end edge 64 of the diaper 20 and is intended to be 
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placed adjacent the wearer's waist. Disposable diapers 
are generally constructed so as to have two elastic waist 
features, one positioned in the first waist region 56 and 
one positioned in the second waist region 58. While a 
disposable diaper of the present invention can be con- 
structed with a single elastic waist feature encircling the 
wearer, the discussion regarding the elastic waist fea- 
ture will focus on diapers having a pair of elastic waist 
features, at least one, and preferably both, being con- 
structed according to the technologies described in US. 
Patent US-A 5,221,274, "Absorbent Article With 
Dynamic Elastic Waist Feature Having A Predisposed 
Resilient Flexural Hinge", Buell, Clear & Falcone, filed 
on August 22, 1991, allowed;. Further, while the elastic 
waist feature 34 or any of its constituent elements can 
comprise a separate element affixed to the containment 
assembly 22 of the diaper 20, the elastic waist feature 
34 will be described with respect to a preferred embod- 
iment in which the elastic waist feature 34 is constructed 
as an extension of other elements of the diaper such as 
the backsheet 26 or the topsheet 24, preferably both the 
backsheet 26 and the topsheet 24. 
[0044] The elasticized waistband 35 provides a mem- 
ber that maintains a defined area coverage, contacts 
the wearer's waist, and is elastically extensible in at 
least the lateral direction so as to dynamically fit against 
the waist of the wearer and to dynamically conform to 
the waist of the wearer so as to provide improved fit. 
The elasticized waistband 35 preferably comprises a 
portion of the topsheet 24, a portion of the backsheet 26 
that has preferably been mechanically stretched prior to 
incorporation into the elasticized waistband 35 
(mechanically prestrained), and a bi-laminate material 
comprising an elastomeric member 76 positioned 
between the topsheet 24 and the backsheet 26 and a 
resilient member 77 positioned between the backsheet 
26 and the elastomeric member 76. The elasticized 
waistband 35 is also provided with regions of secure- 
ment 78 wherein the backsheet 26 and the topsheet 24 
are joined to the bi-laminate material of the elastomeric 
member 76 and the resilient member 77. Since the top- 
sheet 24 and the backsheet 26 are gathered when the 
bi-laminate material is in its relaxed condition, regions of 
differential securement are provided which form pleats. 
[0045] In a preferred embodiment, the diaper also 
comprises elasticized side panels 30 disposed in the 
, second waist region 58. The elasticized side panels 30 
provide an elastically extensible, preferably elastically 
expandable, feature that provides a more comfortable 
and contouring fit by initially conformably fitting the dia- 
per to the wearer and sustaining this fit throughout the 
time of wear well past when the diaper has been loaded 
with exudates since the elasticized side panels 30 allow 
the sides of the diaper to expand and contract. The 
elasticized side panels 30 further provide more effective 
application of the diaper 20 since even if the diaperer 
pulls one elasticized side panel 30 farther than the other 
during application (asymmetrically), the diaper 20 will 



"self-adjust" during wear. While the diaper 20 of the 
present invention preferably has the elasticized side 
panels 30 disposed in the second waist region 58; alter- 
natively, the diaper 20 may be provided with elasticized 

5 side panels 30 disposed in the first waist region 56 or in 
both the first waist region 56 and the second waist 
region 58. While the elasticized side panels 30 may be 
constructed in a number of configurations, examples of 
diapers with elasticized side panels positioned in the 

10 ears (ear flaps) of the diaper are disclosed in U.S. Pat- 
ent 4,857,067, entitled "Disposable Diaper Having 
Shirred Ears" issued to Wood, et al. on August 15. 
1989; U.S. Patent 4,381,781 issued to Sciaraffa, et al. 
on May 3, 1983; U.S. Patent 4,938,753 issued to Van 

75 Gompel, et al. on July 3, 1 990; and the hereinbefore ref- 
erenced U.S. Patent us-A 5,242,436 of Buell, Clear & 
Falcone, filed on August 22, 1991 allowed;. The pre- 
ferred elasticized side panels preferably comprise a 
side panel stretch laminate 89 comprising an eiongata- 

20 We component(s) (typically a portion of the topsheet 24 
and a portion of the backsheet 26) and an elastic side 
panel member 90 positioned therebetween that is 
mechanically stretched. The side panel stretch laminate 
89 preferably comprises a zero strain stretch laminate 

2s formed using the method and apparatus as previously 
described herein and in U.S. Patent 5,143,679. 
[0046] The diaper 20 is also preferably provided with 
a closure system (tensioning means) for dynamically 
creating/maintaining lateral tension through the elasti- 

30 cized waistband 35. The lateral tension dynamically cre- 
ated and maintained by the closure system "activates" 
the stretch of the elasticized waistband 35 thereby 
allowing it to more dynamically expand and contract 
with the motions of the wearer. Gapping of the elasti- 

35 cized waistband is also reduced by the activated stretch 
since it is held in tension to snugly fit against the 
wearer's waist both when the diaper is initially fitted to 
the wearer and during use. Further, rollover of the elas- 
ticized waistband is reduced by the tension cre- 

40 ated/maintained by the closure system. Thus, the 
closure system improves the fit and containment char- 
acteristics of the diaper. 

[0047] While the closure system may take on a 
number of configurations such as adhesive tape tabs, 

45 mechanical closure tape tabs, fixed position fasteners, 
or any other means for tensioning the elasticized waist- 
band as are known in the art; as shown in Figure 1 , the 
closure system preferably comprises a waist closure 
system 40 comprising at least one, typically a pair of, 

so first attachment components 46 and at least one second 
attachment component 48. More preferably, the closure 
system additionally comprises a primary fastening sys- 
tem 38 such that the diaper 20 has a dual tension fas- 
tening system 36. Preferred embodiments of a diaper 

55 having a dual tension fastening system are described in 
commonly assigned, co-pending, U.S. Patent 
5,242,436; and U.S. Patent 5,151,092. 
[0048] The diaper 20 additionally comprises a posi- 
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tioning patch 50 located subjacent the first attachment 
component 46. The positioning patch 50 raises the first 
attachment component 46 in the Z direction (thickness) 
to allow the first attachment component 46 to come In 
better contact with the second attachment component 
48 and allow the waist closure system to more easily be 
closed (with less effort). Thus, the waist closure system 
40 is more effectively passively activated. The position- 
ing patch 50 also provides a zone of increased flexural 
stiffness that reduces the tendency of the flexible ear 
flaps to fold over onto the first attachment component(s) 
46 thereby occluding the hooks from being secured dur- 
ing diaper application. Thus, the positioning patch 50 
can comprise any element that provides a Z direction 
build up to the first attachment components 46. As 
shown in Figure 1, the positioning patches 50 each 
comprise a rectangular-shaped piece of material posi- 
tioned subjacent the first attachment component 46. 
While the positioning patches 50 may be positioned 
directly subjacent the first attachment components 46, 
the positioning patches 50 are preferably positioned 
between the topsheet 24 and the backsheet 26. In order 
to provide a f lexurally stiff circumference about the waist 
of the wearer, the lateral edges of the positioning 
patches can be abutted to or slightly overlapped with 
the side edges of the elastic waistband member 76. The 
positioning patches 50 preferably comprise a patch of 
elastomeric foam. More preferably, during manufacture 
of the diaper, the positioning patches 50 are formed of 
the same material as the elastic side panel member 90 
with the elastic side panel member 90 of one diaper and 
the positioning patch 50 of the adjacent diaper being 
formed from the same segment of material that is then 
cut after the diaper is completed. Thus, the positioning 
patch 50 extends from the end edge 64 of the diaper 20 
inward toward the center of the diaper 20. 
[0049] The diaper 20 is preferably applied to a wearer 
by positioning one of the waist regions, preferably the 
second waist region 58, under the wearer's back and 
drawing the remainder of the diaper between the 
wearer's legs so that the other waist region, preferably 
the first waist region 56, is positioned across the front of 
the wearer. The tab portions 94 of the tape tabs 92 are 
then released from the release portion 95. The diaperer 
then wraps the elasticized side panel 30 around the 
wearer, while still grasping the tab portion 94. The elas- 
ticized side panel 30 will typically be extended and ten- 
sioned during this operation so as to conform to the size 
and shape of the wearer. The first fastening component 
112, the adhesive attachment layer 96, is secured to the 
second fastening component 114 of the landing mem- 
ber 44 to effect a side closure forming the initial fit 
dimension of the leg closure. In the preferred embodi- 
ment of the present invention, when the side closure is 
formed, the waist closure is also "automatically" formed, 
i.e., the waist closure is passively activated such that 
the elasticized waistband 35 is pretensioned so as to 
provide fit and containment benefits. 



[0050] Figure 2 shows an alternative that does not fall 
within the scope of the claims. The elastic leg feature of 
this embodiment is designated 432. The elastic leg 
member 452 of the elasticized leg cuff 450, and the 

5 elastic panel members 458 of the elasticized thigh pan- 
els 454 consist of the same piece of elastomeric mate- 
rial 400. The single piece of elastomeric material 400 
preferably extends longitudinally from the corner leg 
zone 148 adjacent the first waist region 56 to the other 

io corner leg zone 148 adjacent the second waist region 
58. The portion of the single piece of elastomeric mate- 
rial positioned in the center leg zone 146 is operatively 
associated in an elastically contractible condition with 
either or both of the topsheet 24 and the backsheet 26. 

75 The portions of the single piece of elastomeric material 
positioned in the corner lead zones 148 are preferably 
joined in a relaxed condition so that these portions, 
when mechanically stretched, form zero strain stretch 
laminates forming the elasticized thigh panels 454. 

20 Alternatively, the portion of the single piece of elasto- 
meric material positioned in the center leg zone 146 
may be mechanically stretched such that the elasticized 
leg cuff 450 is a pretensioned stretch laminate or it may 
be operatively associated in a relaxed condition and 

25 mechanically stretched to form a zero strain stretch lam- 
inate. 

[0051 ] Figure 3 shows a further alternative that does 
not fall within the scope of the claims. The elastic leg 
feature of this embodiment is designated 532. The elas- 

30 tic leg member 552 of the elasticized leg cuff 550, the 
elastic panel members 558 of the elasticized thigh pan- 
els 554, and the elastic side panel member 590 of the 
elasticized side panel 530 consist of the same piece of 
elastomeric material 500. The single piece of elasto- 

35 meric material 500 preferably extends longitudinally 
from the end edge 64 in the first waist region 56 to the 
other end edge 64 in the second waist region 58. The 
portion of the single piece of elastomeric material posi- 
tioned in the center leg zone 146 is preferably opera- 

40 tively associated in an elastically contractible condition 
with either or both of the topsheet 24 and the backsheet 
26. The portions of the single piece of elastomeric 
material positioned in the corner leg zones 148 and in 
the side panel 72 in the second waist region 58 (and in 

45 the side panel 70 in the first waist region 56) are prefer- 
ably joined in a relaxed condition so that the stretch lam- 
inates forming the elasticized thigh panels 554 and the 
elasticized side panels 530, when mechanically 
stretched, form zero strain stretch laminates. The por- 

so tion of the single piece of elastomeric material posi- 
tioned in the first waist region 56 forms the positioning 
patch 50, although this portion may be eliminated in an 
alternative embodiment not shown in drawings. 

55 EXTENSION FORCE TEST 

[0052] The extension force test for the elasticized 
thigh panels 154 uses an INSTRON Model 4502 as 
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available from Instron Corporation of Canton, Massa- 
chusetts. Tne INSTRON is set for a crosshead speed of 
500 mm/min, a chart speed of 500 mm/min, and with full 
scale at 500 grams f . The INSTRON will be allowed to 
travel the desired, claimed, or full elastic extension of 5 
the thigh panel. (If the full extension of the thigh panel is 
less than the upper limit claimed, then the test is 
stopped at this extension since the extension forces at 
nonextensible areas should not be taken into account; 
i.e., the designed In-use extension limit has been w 
reached.) 

[0053] The sample to be tested is taken from the elas- 
ticized thigh panel 154. The sample is preferably 25 mm 
(1 inch) by about 25 mm to about 50 mm so that a sam- 
ple of 25 mm (1 inch) in the direction of stretch is tested. is 
If an elasticized thigh panel sample of this size cannot 
be obtained, the test may be carried out using a modi- 
fied size sample although this is not a preferred situa- 
tion. The ends of the sample are clamped using 
standard 1 inch (25 mm) clamps with 1 inch (25 mm) 20 
between the clamps. (No zones or areas of the sample 
should be nonextensible excluding bond sites). 
[0054] Each sample is run through a travel cycle to the 
desired, claimed, or full extension of the elasticized 
thigh panel sample. (The sample may be allowed to 25 
contract to also measure contractive force.) A graph of 
extension force (grams f ) versus extension (mm) will be 
generated. A total of ten samples are run. The exten- 
sion force at a given extension is the average of the val- 
ues for the 1 0 samples. 30 

Claims 

1. A disposable absorbent article (20) having a first 
waist region (56), a second waist region (58), a 35 
crotch region (59) between said first waist region 
(56) and said second waist region (58), longitudinal 
edges (62) having a curvilinear leg edge (144), and 
end edges (64), the absorbent article (20) compris- 
ing : 40 

a liquid pervious topsheet (24); 

a liquid impervious backsheet (26) joined with 
said topsheet (24); 45 

an absorbent core (28) having side edges (82) 
and disposed between said topsheet (24) and 
said backsheet (26); 

so 

an elastic leg feature (32) extending laterally 
outwardly from each of said side edges (82) of 
said absorbent core (28) in said crotch region 
(59), 

55 

each of said elastic leg features (32) compris- 
ing 



[i] an elasticised leg cuff (150) comprising 
one or more elastic leg members (152) 
operatively associated in an elastically 
contractible condition such that said elasti- 
cised leg cuff (150) is elastically contracti- 
ble in generally the longitudinal direction; 
and 

[ii] an elasticised thigh panel (154) com- 
prising a stretch laminate (156) comprising 
an elastic panel member (158) and an 
elongatable component (24 and/or 26), 
said elasticised thigh panel (154) being 
capable of elastically expanding beyond 
the original planar state of said absorbent 
article (20) in at least one direction at an 
angle from the longitudinal direction. 

and each said elastic leg feature (32) having a 
centre leg zone (146) and a pair of corner leg 
zones (148), one at each end of said centre leg 
zone (146), 
characterised in that 

each said leg elastic feature (32) is not contin- 
uous, said elasticised leg cuff (150) being posi- 
tioned in said centre leg zone (148) and said 
elasticised thigh panel (154) being positioned 
in at least one of said corner leg zones (148), 
and said stretch laminate (156) of said elasti- 
cised thigh panel (154) being mechanically 
stretched sufficient to permanently elongate 
the elongatable component (24, 26). 

2. The disposable absorbent article (20) according to 
claim 1 wherein said stretch laminate (156) is elas- 
tically expandable in a curvilinear contour along 
said leg edge (144). 

3. The disposable absorbent article (20) according to 
any of the previous claims wherein said elasticised 
thigh panel (154) is positioned on said corner leg 
zone (1 48) adjacent said first waist region (56). 

4. The disposable absorbent article (20) according to 
any of the previous claims wherein said elongatable 
component (24 and/or 26) comprises a portion of 
said topsheet (24) and a portion of said backsheet 
(26) with said elastic panel member (158) being 
positioned therebetween. 

5. The disposable absorbent article (20) according to 
any of the previous claims wherein said elastic 
panel member (158) comprises an elastomeric 
foam. 

6. The disposable absorbent article (20) according to 
any of the previous claims wherein said elastic 
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panel member (158) has a crescent moon shape. 

7. The disposable absorbent article (20) according to 
any of the previous claims wherein said elasticised 
leg cuff (150) comprises a portion of said topsheet s 
(24), a portion of said backsheet (26), and a plural- 
ity of elastic leg members (152) each comprising a 
strand of elastomeric material. 

8. The disposable absorbent article (20) according to 10 
any of the previous claims wherein said elasticised 

leg cuff (150) comprises a pretensioned stretch 
laminate. 

9. The disposable absorbent article (20) according to 75 
any of the previous claims wherein said elasticised 
thigh panels (154) have an extension force of less 
than or equal to about 400 grams f at extensions of 
between about 25 mm and about 50 mm. 

20 

10. The disposable absorbent article (20) according to 
any of the previous claims wherein said disposable 
absorbent article (20) further comprises elasticised 
side panels (30) disposed in said second waist 
region (58), each of said elasticised side panels 25 
(30) being elastically extensible in the lateral direc- 
tion. 

11. The disposable absorbent article (20) according to 
claim 10 wherein said elasticised side panels (30) 30 
each comprise a side panel stretch laminate com- 
prising a portion of said topsheet (24), a portion of 
said backsheet (26) and an elastic side panel mem- 
ber. 

35 

PatentansprOche 

1. Ein wegwerfbarer absorbierender Artikel (20) mit 
einem ersten Taillenbereich (56), einem zweiten 
Taillenbereich (58), einem Schrittbereich (59) zwi- 40 
schen dem genannten ersten Taillenbereich (56) 
und dem genannten zweiten Taillenbereich (58), 
Langsrandern (62) mit einem gekrOmmten Bein- 
rand (144) und EndrSndern (64), wobei der absor- 
bierende Artikel (20) umfaBt: 45 

ein flQssigkeitsdurchiassiges Deckblatt (24); 

ein flussigkeitsundurchiassiges Ruckenblatt 
(26), welches mit dem genannten Deckblatt so 
(24) verbunden ist; 

einen absorbierenden Kern (28), welcher Sei- 
tenrdnder (82) aufweist und zwischen dem 
genannten Deckblatt (24) und dem genannten 55 
Ruckenblatt (26) angeordnet ist; 

ein elastisches Beinelement (32), welches sich 



quer auswdrts von jedem der genannten Sei- 
tenrander (82) des genannten absorbierenden 
Kerns (28) im genannten Schrittbereich (59) 
erstreckt, 

wobei jedes der genannten elastischen Bein- 
elemente (32) umfaBt 

[0 ein elastrfiziertes Beinbundchen (150), 
welches einen Oder mehrere elastische 
Bein-Bauteile (152) umfaBt, welche in 
einem elastisch kontrahierbaren Zustand 
operativ verbunden sind, sodaB das 
genanrrte elastrfizierte Beinbundchen 
(150) in allgemein der Lfingsrichtung ela- 
stisch kontrahierbar ist; und 
[ii] ein elastrfiziertes Schenkelfeld (154), 
welches ein StrecWaminat (156) umfaBt, 
welches einen elastischen Feldbauteil 
(158) und einen veriangerbaren Bestand- 
teil (24 und/oder 26) umfaBt, wobei das 
genanrrte elastifizierte Schenkelfeld (154) 
imstande ist. uber den ursprunglichen pla- 
nen Zustand des genannten absorbieren- 
den Artikels (20) hinaus elastisch zu 
expandieren, in mindestens einer Richtung 
in einem Winkel von der Ldngsrichtung, 

und wobei jedes genannte elastische Beinele- 
ment (32) eine mittlere Beinzone (146) und ein 
Paar Eck-Beinzonen (148) umfaBt, eine an 
jedem Ende der genannten mittleren Beinzone 
(146), 

dadurch gekennzeichnet, daB 

jedes genannte elastische Beinelement (32) 
nicht kontinuierlich ist, das genannte elastifi- 
zierte Beinbundchen (150) in der genannten 
mittleren Beinzone (148) positioniert ist und 
das genannte elastifizierte Schenkelfeld (154) 
in mindestens einer der genannten Eck-Bein- 
zonen (148) positioniert ist und das genannte 
StrecWaminat (156) des genannten elastrfizier- 
ten Schenkelfetdes (154) mechanisch 
gestreckt ist, ausreichend, urn den verldnger- 
baren Bestandteil (24, 26) permanent zu ver- 
ISngern. 

2. Der wegwerfbare absorbierende Artikel (20) nach 
Anspruch 1 , bei welchem das genannte StrecWami- 
nat (156) in einer gekrOmmten Korrtur entlang dem 
genannten Beinrand (144) elastisch expandierbar 
ist. 

3. Der wegwerfbare absorbierende Artikel (20) nach 
einem der vorhergehenden Anspruche, bei wel- 
chem das genannte elastifizierte Schenkelfeld 
(154) an der genannten Eck-Beinzone (148) 
benachbart dem genannten ersten Taillenbereich 
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(56) positioniert ist. Revendications 



4. Der wegwerfbare absorbierende Artikel (20) nach 
einem der vorhergehenden Anspruche, bei wel- 
chem der genannte verfangerbare Bestandteil (24 s 
und/oder 26) einen Abschnittdes genannten Deck- 
blatts (24) und einen Abschnitt des genannten Ruk- 
kenblatts' (26) umfaBt, wobei der genannte 
elastische Feldbauteil (158) dazwischen positio- 
niert ist. ro 

5. Der wegwerfbare absorbierende Artikel (20) nach 
einem der vorhergehenden Anspruche, bei wel- 
chem der genannte elastische Feldbauteil (158) 
einen Elastomerschaumstoff umfaBt. 15 

6. Der wegwerfbare absorbierende Artikel (20) nach 
einem der vorhergehenden Anspruche, bei wel- 
chem der genannte elastische Feldbauteil (158) 
eine Halbmondform aufweist. 20 

7. Der wegwerfbare absorbierende Artiel (20) nach 
einem der vorhergehenden AnsprQche, bei wel- 
chem das genannte elastifizierte BeinbOndchen 
(150) einen Abschnitt des genannten Deckblatts 25 
(24), einen Abschnitt des genannten Ruckenblatts 
(26) und eine Mehrzahl elastischer Bein-Bauteile 
(152) umfaBt, wobei jeder eine Utzeaus Elastomer- 
material umfaBt. 

30 

8. Der wegwerfbare absorbierende Artikel (20) nach 
einem der vorhergehenden Anspruche, bei wel- 
chem das genannte elastifizierte BeinbOndchen 
(150) ein vorgespanntes StrecWaminat umfaBt. 

35 

9. Der wegwerfbare absorbierende Artikel (20) nach 
einem der vorhergehenden Anspruche, bei wel- 
chem die genannten elastifizierten Schenkerfelder 
(154) bei Veriangerungen zwischen etwa 25 mm 
und etwa 50 mm eine Veriangerungskraft geringer 40 
als Oder gleich etwa 400 Gramm f aufweisen. 

10. Der wegwerfbare absorbierende Artikel (20) nach 
einem der vorhergehenden Anspruche, bei wel- 
chem der genannte wegwerfbare absorbierende 45 
Artikel (20) weiters elastifizierte Seitenfelder (30) 
umfaBt, welche im genannten zweiten Taillenbe- 
reich (58) angeordnet sind, wobei jedes der 
genannten elastifizierten Seitenfelder (30) in der 
Querrichtung elastisch veriangerbar ist. so 

11. Der wegwerfbare absorbierende Artikel (20) nach 
Anspruch 10, bei welchem die genannten elastifi- 
zierten Seitenfelder (30) jeweils ein Seitenfeld- 
StrecWaminat umfassen, welches einen Abschnitt 55 
des genannten Deckblatts (24), einen Abschnitt 
des genannten Ruckenblatts (26) und einen elasti- 
schen Seitenfeldbauteil umfaBt. 



1. Article absorbant jetable (20) pr6sentant une pre- 
miere region de ceinture (56): une deuxteme region 
de ceinture (58), une region d'entrejambe (59) 
entre ladite premiere region de ceinture (56) et 
ladite deuxiSme region de ceinture (58), des boids 
longitudinaux (62) qui ont un bord de jambe curvili- 
gne (144), et des bords d'extr6mite (64), J'article 
absorbant (20) comprenant : 

une feuille de dessus (24) permeable aux liqui- 
des; 

une feuille de fond (26) impermeable aux liqui- 
des r6unie & ladite feuille de dessus (24) ; 
une 3me absorbante (28) presentant des bords 
lateraux (82) et plac6e entre ladite feuille de 
dessus (24) et ladite feuille de fond (26); 
un element de jambe eiastique (32) partant 
lateralement vers I'exterieur de chacun desdits 
bords lateraux (82) de ladite §me absorbante 
(28) dans ladite region d'entrejambe (59), 
chacun desdits elements de jambe eiastiques 
(32) comprenant 

[i] un revers de jambe eiastifie (150) com- 
prenant un ou plusieurs elements de 
jambe eiastiques (152) associes en fbnc- 
tionnement dans un etat eiastiquement 
contractile de fagon que ledit revers de 
jambe eiastifie (150) soit eiastiquement 
contractile, globalement dans la direction 
longitudinale ; et 

[ii] un panneau de cuisse eiastifie (154) 
comprenant un stratif ie etire (156) compre- 
nant un element de panneau eiastique 
(158) et un composant pouvant s'allonger 
(24 et/ou 26), ledit panneau de cuisse 
eiastifie (154) etant capable de s'etendre 
eiastiquement au<Jeia de I'etat plan d'ori- 
gine dudit article absorbant (20), au moins 
dans une direction orientee selon un cer- 
tain angle par rapport k la direction longitu- 
dinale. 

et chaque dit element de jambe eiastique (32) 
pr6sentant une zone de jambe centrale (146) 
et une paire de zones de jambe d'angle (148), 
une k chaque extremite de ladite zone de 
jambe centrale (146), 
caracterise en ce que 

chaque dit element de jambe eiastique (32) 
n'est pas continu, ledit revers de jambe eiastifie 
(150) etant place dans ladite zone de jambe 
centrale (148) et ledit panneau de cuisse eias- 
tifie (154) etant place au moins dans une des- 
dites zones de jambe d'angle (148), et ledit 
stratrfie 6tir6 (156) dudit panneau de cuisse 
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6lastifi6 (154) 6tant m6caniquement 6tir6. suffi- 
samment pour allonger de mantere perma- 
nente le composant pouvant s'allonger (24, 
26). 

5 

Article absorbant jetable (20) selon la revendication 
1, dans lequel ledit stratifte 6tir6 (156) petit §tre 
Slastiquement 6tendu dans un contour curviligne le 
long dudit bord de jambe (1 44). 

10 

Article absorbant jetable (20) selon I'une quelcon- 
que des revendications pr6c6dentes, dans lequel 
ledit panneau de cuisse 6lastifi6 (154) est plac6 sur 
ladite zone de jambe d'angle (148) k proximit6 
immediate de ladite premiere region de ceinture is 
(56). 



outre, des panneaux lateraux §lastrfi6s (30) places 
dans ladite deuxifcme region de ceinture (58), cha- 
cun desdits panneaux lateraux 6lastifi6s (30) <§tant 
6)astiquement extensible dans la direction laterate. 

1 1 . Article absorbant jetable (20) selon la revendication 
10, dans lequel lesdits panneaux lateraux 6lastifi6s 
(30) comprennent chacun un stratif i§ 6tir6 de pan- 
neau lateral comprenant une partie de ladite feuille 
de dessus (24), une partie de ladite feuille de fond 
(26) et un <§l§merrt de panneau lateral 6lastique. 



4. Article absorbant jetable (20) selon Tune quelcon- 
que des revendications pr6c6dentes, dans lequel 
ledit composant pouvant s'allonger (24 etfou 26) 20 
comprend une partie de ladite feuille de dessus 
(24) et une partie de ladite feuille de fond (26), ledit 
6l6ment de panneau 3astique (158) 6tant plac6 
entre celles-ci. 

25 

5. Article absorbant jetable (20) selon Tune quelcon- 
que des revendications pr6c6dentes, dans lequel 
ledit 6l6ment de panneau 6lastique (1 58) comprend 
une mousse 6lastom£re. 

30 

6. Article absorbant jetable (20) selon Tune quelcon- 
que des revendications pr§c§dentes, dans lequel 
ledit 6l6merrt de panneau 6lastique (158) a une 
forme en croissant de lune. 

35 

7. Article absorbant jetable (20) selon I'une quelcon- 
que des revendications pr6c6dentes, dans lequel 
ledit revers de jambe 6lastrfi6 (150) comprend une 
partie de ladite feuille de dessus (24), une partie de 
ladite feuille de fond (26). et une plurality d'6l6- 40 
merits de jambe 6lastiques (152), chacun compre- 
nant un brin de materiau Glastom&re. 

8. Article absorbant jetable (20) selon i'une quelcon- 
que des revendications pr6c6dentes, dans lequel 45 
ledit revers de cuisse 6lastrfi6 (150) comprend un 
stratrfte 6tir6 tendu au pr6alable. 



9. Article absorbant jetable (20) selon I'une quelcon- 
que des revendications pr6c£dentes, dans lequel so 
lesdits panneaux de cuisse 6lastrfi6s (154) ont une 
force d'extension interieure ou 6gale k environ 400 
grammes-force pour des extensions comprises 
entre environ 25 mm et environ 50 mm. 

55 

10. Article absorbant jetable (20) selon I'une quelcon- 
que des revendications pr6c6dentes, dans lequel 
ledit article absorbant jetable (20) comprend, en 
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